Abstract. Aiming at the problem of non-scientific and rational allocation of agricultural land in China's agricultural machinery, this paper proposes a multi objective intelligent allocation algorithm (MAA), and establishes an optimization model with the optimal income as the goal. MAA algorithm is based on the idea of deep search and dynamic planning, according to natural factors such as weather, road conditions, location, agricultural machinery factors such as the master subjective factors, machine capacity, farmland factors such as operating prices, operating time windows and other constraints, generates multiple set of job paths sorted by earnings. Finally, the simulation results show that the MAA algorithm can provide the global optimal scheme of the job path for the owner, and the average performance of the MAA algorithm are increased by 32% compared with the general allocation algorithm (GAA), which can effectively to solve the current agricultural equipment deployment problem.
Introduction
In the process of rapid development of agriculture in China, agricultural mechanization through the way of replenishing labor to promote the rapid development of agricultural modernization level [1] . At present, China is a developing agricultural country. With the continuous improvement on agricultural productivity, China's agriculture will develop in the direction of intensification, factorization and specialization, and finally form a new modern agricultural production and management mode [2] . The current status of domestic agricultural operations are that agricultural machinery owner's spontaneous operation, relying on experience to select the farm work, the emergence of agricultural machinery "in short supply" or "oversupply" situation. For the owner of the machine, because there is no scientific and reasonable deployment plan, may be due to unreasonable route or farmland, resulting in low efficiency and high cost of the operation process.
Zhang Fan [3, 4] studied the heuristic precedence rule based on the agricultural machinery dispatching algorithm, systematically studied the theory and method of agricultural machinery deployment. Cao Mengru et al [5] studied the design and construction of the remote monitoring and dispatching platform of agricultural machinery based on Android, and designed and realized the remote monitoring and dispatching platform of agricultural machinery based on Android to meet the needs of farmers' "anytime, anywhere," to view agricultural information. However, most of the researches on agricultural machinery deployment algorithms in China are theoretical research. Without practical test, the practical application will lead to impractical and difficult to use problems due to the limitation of various factors.
Based on the above problems, this paper proposed a multi-objective strategy for the deployment of agricultural machinery, to provide a practical and effective deployment plan for the owner, the deployment plan has planned operations to improve operational efficiency and achieve higher returns.
Model Building
The problem of agricultural machinery deployment is a multi-objective, multi-constrained, global optimal problem. Formal description is as follows:
As shown in Figure 1 , there are n farmland operating points F 1 , F 2 , ..., F n in the area where the agricultural machinery M is located. 1.The time windows [T sn , T en ] of a farmland operating point F n is pretreated, and the date of each work farm sudden weather is Tb, expressed as:
2.If the master planning time windows is [T ms , T me ], the expected working time (hours) T max is:
Tmax ൌ ሺTme െ Tms 1ሻ ൈ ‫ݓܶ‬ (2) 3.The initial cost of the agricultural machinery to the first operating farm point F a is R 0 , the distance is D 0a , the time is T 0a , expressed as:
Then the transfer equation is as follows:
The final scheduling model is as follows:
Restrictions Tj ൏ Tmax , 0 j n (8) The objective function is shown as the formula (7), and the constraint condition is shown in formula (8). The formula (7) indicates that the maximum benefit is obtained when the agricultural machinery is operating on a certain farmland.
Algorithm Design General Agricultural Machinery Distribution Algorithm
According to the deployment of the target, this paper designed the general agricultural machinery allocation process, denoted as GAA (General Assignment Algorithm), the algorithm mainly uses the idea of backtracking, a simple description is as follows:
For known n block operating fields (F 1 , F 2 ,… , F n ), the agricultural machinery from the starting point of the n pieces of farmland depth to explore the solution of the tree, if the maximum depth of the farmland; does not meet the time window; the window exceeds the time machine main planning, record the farmland path for the current selection, the final calculation of income, and save the results.
Multi Objective Intelligent Allocation Algorithm
According to the distribution model, this paper designs the process of agricultural intelligent allocation algorithm for multiple targets, denoted as MAA (Multi Objective Intelligent Allocation Algorithm), algorithm is based on depth search and dynamic planning, reasonable pruning of the search process with multiple constraints and dynamic programming method, the operation path generated up to five groups the optimal revenue, as described below:
Step1 
Algorithm Data Simulation
In order to verify the algorithm, the simulation data are as follows: After verification, the above 5 results for the global optimization of agricultural machinery allocation path of the 5 solutions, the algorithm results are true and effective.
Random Operation Time
According to the daily deployment situation, select 6 pieces of farmland and through 5 random test, the operation time is as follows: The average computation time of GAA is 2.495s, and MAA is about 1.695s, MAA relative GAA performance is optimized by 32%. Through data analysis, we can get two points: a. The computation time increases exponentially with the increase of farmland; b. MAA algorithm in the number of farmland increased, the relative GAA algorithm performance optimization rate gradually become larger, MAA performance relative to GAA algorithm optimization of 32%.
Effect of Farmland Quantity on the Algorithm
In summary, this MAA algorithm can generate the optimal solution, and can surely help users improve work efficiency and increase the work income.
Conclusion
In this paper, according to the characteristics and existing problems of domestic agricultural machinery, the multi-objective intelligent agricultural machinery allocation algorithm (MAA) is proposed, through the test data and simulation of the algorithm, the results show that the algorithm can provide optimal result, while the performance relative to the average allocation algorithm (GAA) the average increase of 32%, in the computation time can meet the needs of the owner's deployment in daily use. Agricultural machinery in the actual deployment process, the impact of many factors and complex relationship, the algorithm itself has limitations, such as the choice of the number of planning work field too much, will lead to the rise in the form of computing time index. Therefore, the algorithm needs further research and improvement.
